MATERIALS AND METHODS
The examined subjects were 43 post-menopausal women and 21 castrated women (Table 1 ). It was confirmed that they had received no medication for at least 1 month prior to the present study. Post-menopausal women were those whose physiological 
RESULTS
The mean age of the examined subjects together with S.D. is summarized in Table 1 .
Serum estradiol (Table 2. ). In subjects of post-menopause for less than 2 years, significantly higher levels of serum estradiol were revealed than in castrated women for less than 2 years. On the other hand, the mean serum estradiol levels were not significantly different in the 2 groups of 2 years after menopause and castration. Serum progesterone (Table 3 ). In the groups of women less than 3 years after castration, serum progesterone levels were lower than those in the group of post-menopausal at the same period (p<0.05). In the period from 4 to 9 years after menopause or castration the mean levels of both groups were similar. In the castrated groups the serum progesterone gradually decreased. As compared with the value before castration this decrease was significant at the level of p<0.05 in the period from 1 to 3 years after castration, and p<0.01 in the period from 4 to 9 years. Serum LH (Table 4) . Serum LH levels in the group of women within 3 years after castration were higher than those in the group of post-menopausal women at a comparable period after menopause (p<0.001). The comparison of serum LH levels among castrated women revealed that the levels were elevated in the group of 1 to 3 years after castration (p<0.05), but significantly decreased in the group of 4 to 9 years (p<0.005), as compared with the value in the group within 1 year. Serum FSH (Table 5 ). Serum FSH levels were higher in the women within 3 years after castration than in the post-menopausal women at comparable periods (p<0.001). The comparisons between the group of 4 to 9 years after castration on one hand and the group within 1 year (p<0.001) and the group of 1 to 3 years (p<0.01) on the other showed that the serum FSH levels of the former group was lower than those of the latter two groups.
DISCUSSION
It has been demonstrated by many investigators that the urinary estrogen levels in post-menopausal women were lower than those in castrated women of Post-menopausal Women 23 (Procope 1969 ).
In this study, the serum estradiol levels in castrated women were significantly lower than those in post-menopausal women within 3 years after menopause . This suggests that in post-menopausal women, ovarian estrogen secretion may still continue I to 2 years after menopause . Later, the serum estradiol levels of post -menopausal women in more than 2 years after menopause became similar to those of castrated women and remained constant after 60 years of age . Rader et al. (1973) reported that plasma estrone and estradiol levels in post-menopausal women were not different from those of castrated women. In their report, the subjects were over 55 years of age and the length of time after menopause or castration was disregarded, which may account for the discrepancy of their result from that of the present study. It is reported that the most part of serum progesterone is secreted from the ovary (Abraham and Chakmakjian 1973) . In the present study, the serum progesterone levels in castrated women from 1 to 3 years after castration was lower than in the post-menopausal women at similar periods after menopause. This indicates that some ovarian progesterone secretion may be sustained for a few years after menopause.
It is well-known that serum LH and FSH levels are increased immediately after castration. However, the patterns of changes in serum LH and FSH levels by years after castration have not been clear. In our own study, serum LH and FSH in the castrated women were found to be elevated to higher levels than those in the post-menopausal women within 3 years after castration. Later, 4 to 9 years after castration, serum LH and FSH levels decreased to the same levels as in the post-menopausal women from 1 to 3 years after menopause. These results suggest that in castrated women, serum LH and FSH levels increase immediately after castration, because serum LH and FSH are dissociated radically by the negative feed-back mechanism from ovarian sex steroid hormones.
The age of castrated women in 4 to 9 years after castration in the present study approaches the age of women 1 to 3 years after menopause. It is, therefore, possible to explain the reason why serum LH and FSH levels of castrated women decrease to levels comparable to those of post-menopausal women in I to 3 years after menopause.
